The roles of nitric oxide and carbon dioxide gas in the neurotoxic actions of oxygen under pressure.
The hypothesis that in conditions of hyperbaric oxygenation, nitric oxide (NO) modulates the vasodilatory effect of CO2 in the brain and thus accelerates the neurotoxic action of oxygen was verified experimentally. Conscious rats breathed atmospheric air or oxygen at 5 atm and blood flow in the striatum was measured before and after inhibition of carbonic anhydrase with acetazolamide, which causes retention of CO2 in the brain. Acetazolamide (35 mg/kg) increased blood flow in the animals when breathing air by 38 +/- 7.4% (p < 0.01), while preliminary inhibition of NO synthase with N(omega)-nitro-L-arginine-methyl ester (L-NAME, 30 mg/kg) significantly weakened its vasodilatory action. Inhibition of carbonic anhydrase in animals breathing hyperbaric oxygen at 5 atm prevented cerebral vasoconstriction, increased brain blood flow, and accelerated the development of oxygen convulsions. The vasodilatory effect of acetazolamide in hyperbaric oxygenation was significantly reduced in animals pretreated with the NO synthase inhibitor, such that the latent period of convulsions increased. The results obtained here provide evidence that in conditions of extreme hyperoxia, NO modulates the cerebral hyperemia developing in conditions of CO2 retention in the brain and accelerates the development of the neurotoxic actions of hyperbaric oxygen.